Introduction
Lung cancer is the major cause of cancer related mortalities in the Western world. In the United States an estimated 170.000 individuals will die from this deadly disease despite the best current treatment approaches 1 . In the study of cancer, the efficacy of new treatment ideas in various cell lines can be investigated 2, 3 , and a animal model of tumor permits the evaluation in vivo of new chemotherapic drugs in the treatment of bronchogenic lung cancer 4 . Clinically evident lung cancers have clonal genetic changes involving mutations or expression abnormalities in multiple genes. If we can detect some of these genetics alterations in preneoplasic respiratory epithelial lesions before cancer develops, early intervention and chemoprevention in such high risk individuals could greatly increase survival rates 5 . Environmental air pollution and smoking habits are the main sources of inhalation exposure to carcinogenic agents such as polycyclic aromatic hydrocarbons (PAH) 6 . PAHs are currently recognized as one of major classes of environmental carcinogenic pollutants 7 . Benzo[a]pyrene (B[a]P) is a member of PAH family, and is often used as a model compound for PAH toxicity studies and has been shown to be a potent lung carcinogen in animal models of lung cancer. The selective carcinogenesis of the lung following exposure to B[a]P may be a consequence of many biochemical factors, including those that affect absorption, metabolism, and DNA repair 8 . The pathogenesis of lung cancer involves the accumulation of multiple molecular abnormalities over a long period of time. The alterations can happen at the level of gene silencing through methylation, DNA sequence changes, DNA segment amplification or deletion or whole chromosome gains or losses. These changes occur early in normal-appearing tissues that do not have the characteristics of cancer cells 9 . Determining the prognosis for an individual patient with lung cancer is difficult, in part because of the marked clinical heterogeneity of patients with the disease. This variation in clinical presentation and potential progression are, in turn, due to the multiple potential manifestation of the primary tumor, of involved metastatic sites, and of paraneoplasic syndromes. Despite of the clinical manifestations of lung cancer, the prognosis for a population of patients with lung cancer is remarkably predictable 10 . The inability to decide on the presence or absence of malignant cells in cytologic specimens cast a difficult problem in clinical management 11 . Biological markers are studied in diverse primary neoplasms. However, few of them proved to be clinically valuable, and the role of biological markers in lung cancer remains unclear because only a small number of markers has been properly assessed 12 . Argyrophilic staining for nucleolar organizer regions (AgNOR) is a technique to detect the argyrophilia of nucleolar organizer regions (NOR)-related proteins 11 . NORs are segments of DNA coding ribosomal genes and are situated on the short arms of acrocentric chromosomes. They can be demonstrated in formalinfixed paraffin-embedded tissues by one-step silver staining, the resulting black dots being termed AgNORs 13 . NORs identified by means of an AgNOR were shown to be of value in determining prognosis in malignant tumors. Due to its sharp optical contrast, AgNOR expression can be easily quantified by morphometric procedures, making it possible to obtain a numeric indicator of the proliferative activity of the cells under study 14 . The aim of this study is to verify the relationship between AgNOR expression and lung tissues changes of wistar rats after pulmonary instillation of benzo[a]pyrene.
Methods
Male Rattus norvegicus albinus, Wistar lineage 08 to 12 weeks of age were obtained from UFMS central bioterio. Animals were housed four per cage on hardwood chip bedding and were given food and purified tap water ad libitum. Rats were randomized into treatment groups and were quarantined for 2 weeks prior to treatment, during which time they were acclimatized to 12-h light-dark cicles. B[a]P was suspended in 0,9% saline solution to obtain 10 and 20 mg/ml concentrations. Rats were anesthetized with a mixture of ketamine and xilazine, positioned in supine and a thoracocentesis with a 13X4,5 needle was realized in left lung. Rats (four per group) were given a single intrapulmonary instillation of B A group of 04 rats (control) were also instilled with saline solution. Until their sacrifice, all animals were maintained four per cage under controlled ambient conditions and with free access to food and water. Rats were killed by intraperithoneal infusion of lethal dose of sodium penthobarbital on days 7 and 21 after intrapulmonary instillation. Sections of 3 mm, obtained from each paraffin block of the longitudinal cut of left lung were selected and stained by the one-step silver colloid method. The sections were dewaxed in xylene and rehydrated through decreasing concentration of ethanol to distilled water. The AgNOR solution was freshly prepared by dissolving gelatin at a concentration of 2 g/dl aqueous formic acid. This solution was added to 50 g/dl aqueous silver nitrate solution. This final solution was then immediately poured on to the slides, which were left in the dark at room temperature for 45 min. The silver colloid was washed from the sections with distilled water and the sections were dehydrated through a graded series of ethanol to xylene 13 . The slices were examined by light microscopy at 1000X magnification and an oil-immersion lens. Statistical evaluation was performed using Analysis of Variance followed Dunnet's multiple comparison test for dose-response data. If applicable, Student's t test was used for pairwise comparison. The difference was considered significant when pd"0,05. The statistical procedures were followed with the aid of Bioestat 3.0 statistical software. All experiments respected the international rules for animal experimentation.
Results
Black silver-stained dots for AgNOR were clearly identified in all slices of the experimental group. The AgNOR dots were identified as black points within the nuclei. Significant alteration wasn't observed in control group. There is a statistically significant difference among all the experimental groups (p<0,001; ANOVA). Figure 1 shows the mean values (and standard deviation) of AgNOR values for the different days of the 10/7 and 10/21 experimental groups. There is a statistically significant difference among the groups (p = 0,009; Student's t test). Figure 2 shows the mean values (and standard deviation) of AgNOR values for the different days of the 20/7 and 20/21 experimental groups. There is a statistically significant difference among the groups (p = 0,003). 10/ 21 and 20/21 (p = 0,006; Student's t test).
Discussion
The present study was designed to verify the expression of AgNOR in cellular aterations of wistar rats submmited to intrapulmonary instillation of B[a]P. Many studies have proved the value of morphometric evaluation of AgNOR in the differentiation of hyperplasia from incipient cellular alterations or in the detection of premalignant lesions of bronchial epithelium 15, 16 . The AgNOR technique has been investigated in pulmonary pathology and cytology as a quantitative diagnostic aid and a marker of tumor proliferating capacity and prognosis 11 . Rocher et al 17 
Conclusion
The AgNOR technique can be useful in identification of cells changes induced by B[a]P. Further studies will help clarify the real value of AgNOR technique in the pathogenesis identification of lung neoplasic diseases.
